The catechol-O-methyltransferase Met158 low-activity allele and association with nonvertebral fracture risk in elderly men.
Because sex steroids play an important role in bone development, variants in genes encoding proteins involved in estrogen synthesis and metabolism could contribute to interindividual variation in bone parameters and fracture risk. An example is catechol-O-methyltransferase (COMT), an estrogen-degrading enzyme involved in inactivation of catechol-estrogens. Its gene contains a functional valine to methionine substitution at codon 158. The aim of our study was to determine whether this polymorphism is associated with bone parameters and fracture risk in elderly subjects. COMT genotypes were determined using TaqMan allelic discrimination in 2515 men and 3554 women from the Rotterdam Study, a population-based cohort study of individuals aged 55 and older. Associations with bone mineral density (BMD) and bone loss were analyzed using ANOVA or analysis of covariance, whereas fracture risk was analyzed using Cox's proportional hazard regression analysis. COMT mRNA expression in three osteoblastic cell lines (SaOS, MG63, and SVHFO) was analyzed by RT-PCR. Male carriers of the Met(158) allele had an increased risk for osteoporotic fractures (hazard ratio = 1.6; 95% confidence interval, 1.0-2.4) and for fragility fractures (hazard ratio = 2.7; 95% confidence interval, 1.3-5.9), with evidence for a dominant effect. Adjustments for age, height, weight, and BMD did not change the risk estimates. In women, this association was weaker and not significant. BMD was not significantly associated with the variant in either men or women. COMT mRNA was expressed in all three osteoblastic cell lines tested. The COMT Val158Met polymorphism is associated with fracture risk in elderly men, through a mechanism independent of BMD.